Abstract. Let v be a Henselian valuation of arbitrary rank of a field K andv be the (unique) extension of v to a fixed algebraic closure K of K.
Popescu and Zaharescu [6] were the first to introduce the notion of distinguished pairs, distinguished chains and some invariants associated to these chains. It is known that the length r of a saturated distinguished chain 
It may be pointed out that the above theorem generalizes Theorem 3.2 in [5] which is proved in the special case when (K, v) is a local field, i.e., a finite extension of the field of p-adic numbers or of F p ((T )). Our proof of this theorem is more or less self-contained. §2. Notations and preliminary results. Let (K, v) and (K,v) be as in the opening lines of the paper. As usual T r K /K will stand for the trace map from
Krasner's constant defined by
The following well known lemma will be used in the sequel (cf. [3, 16 .8]).
KRASNER'S LEMMA. Let (K, v) and (K,v) be as above and α be an element
We prove a lemma which will be used in the proof of Theorem 1. 
Proof. Note that the group
is a proper subgroup of Gal(K /K(α)); consequently the fixed field M of H is properly contained in K(α). In particular deg β < deg α. So by the definition of
we see that
The above inequality must be an equality, for otherwise there would exist 
pair, it is enough to prove that whenever θ belonging to K is such that
then we must have
Let θ be as in (1) . If β ∈ K, then (2) is trivially true. It may be assumed that β does not belong to K. The desired inequality (2) will follow once we show
because (1), (2) and (3) will then givē
which by virtue of Krasner's Lemma will imply K(β) ⊆ K(θ) thereby establishing (2). We now verify (3) . Observe that if a member τ of Gal(K /K) is such that τ (β) = β, then the fact K(β) ⊆ M implies that τ does not belong
to Gal(K /M ) = H and hence by the definition of H, we havē
With τ as above, it follows from (4) and the strong triangle law that
which shows thatv
As the above inequality holds for all those τ ∈ Gal(K /K) with τ (β) = β, we see that ω K (β) < ω K (α) which proves (3) and completes the proof of the assertion that (α, β) is a distinguished pair. 
We now show that M = K(β). As K(β) ⊆ M, we only need to verify that
For convenience of notation, we shall denote the degree t 1 + 1 of the extension
We first show that (α, α 1 ) is a distinguished pair with α 1 given by
As
If α (1) , ..., α (m) are the elements of S 1 , then keeping in mind that v(m) = 0, we see that
In view of Krasner's Lemma and (6), the inequality in (7) implies that
Applying Lemma 2.1, we see that (α, α 1 ) is a distinguished pair and
in particular, deg α 1 = n/m = n/(t 1 + 1). We prove the theorem by induction on the length r of a saturated distinguished chain for α. It is already proved when r = 1 in the above paragraph keeping in mind that ω K (α) is denoted by c 1 . Before applying induction hypothesis on α 1 , we show that
To verify (10), note that by virtue of (9) 
This proves (10).
For 1 ≤ i ≤ r − 1, let c i stand for c i+1 and t i denote the cardinality of
field of H i . Arguing as for the proof of (10) in above paragraph, we see that
Since K(α) is a separable extension of M 1 = K(α 1 ), every K-isomorphism σ defined on K(α 1 ) can be extended to K(α) in exactly m = t 1 + 1 ways, therefore the argument cited above also shows that
Applying induction hypothesis to α 1 and using (12) and (10), we see that It only remains to be verified that β j−1 = α j for 2 ≤ j ≤ r. Recall that as in (5) 
